Characterization of Coal Fly Ashes Using Leaching and Ecotoxicity Tests
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SUMMARY: The chemical and ecotoxicological properties of eluates of six coal fly ash samples collected from different coal incineration plants
were examined in the present work. The batch leaching tests EN 12457-2 and EN 12457-3 and the percolation test NEN 7343 for classification of waste
as suggested by the European Council decision 2003/33/EC, were applied in conjunction with a battery of bioassays. The test organisms that were
used for the toxicity evaluation of fly ash eluates included the photobacterium Vibrio fischeri, the algae Pseudokirchneriella subcapitata and the
crustacean Daphnia magna. Results indicated that the concentration of Ba, Cr, Mo, sulphates and TDS exceeded the limit values for inert or for non-
hazardous waste. The toxicity of undiluted eluates obtained from batch leaching tests towards algae P. subcapitata and crustacean D. magna was
generally high, reaching up to 100 % effect, while low toxic response was observed for photobacterium V. fischeri. The ecotoxicological index of three
fly ash samples was in agreement with physicochemical index, as samples yielding high ecotoxicological index had elevated number of constituents
exceeding the limit values for inert or non-hazardous waste (high physicochemical index). However, for the other three fly ash samples, the
ecotoxicological index was high, while the physicochemical index was specifically low, indicating that physicochemical analyses may underestimate the
environmental hazard of these samples.
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- Photobacteria Vibrio fischeri (Microtox test)

- Algae Pseudokirchneriella subcapitata (72 h growth inhibition test)

- Crustaceans Daphnia magna (24 h i bilization test) n: the number of bioassays exhibiting a toxic response higher then 10 %.
Ny: the total number of bioassays carried out for the toxicity assessment of a
sample eluate.
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CONCLUSIONS Physicochemical ind of fly ash pl
v Fly ash samples examined could not be classified as inert waste. The concentration of Ba, Cr, Mo, sulphates and TDS exceeded the limit values for inert or
for non-hazardous waste.

v The application of EN 12457-2 leaching for the examination of the leaching limit values for L/S= 10 L/kg, may result to underestimation of the
classification of waste.

v The sensitivity of both algae P. subcapitata and crustacean D. magna on the toxic action of the fly ash eluates was specifically high, while low toxic response
was observed for photobacterium V. fischeri.

v The ecotoxicological index of three fly ash ples was in agr t with physicochemical index, as ples yielding high ecotoxicological index had
elevated number of constituents exceeding the limit values for inert or non-hazardous waste.

v For the other three fly ash samples, the ecotoxicological index was high, while the physicochemical index was specifically low, indicating that
physicochemical analyses may underestimate the environmental hazard of these samples.

Second International Symposium on Green Chemistry for Envir t and Health, Mykonos, September 27-29, 2010



